Background: Medical students are exposed to a significant level of pressure because of their academic demands. Thus, they are at increased risk for sleep disorders. Objectives: This study was conducted to examine the prevalence of sleep disturbance among medical students and investigate any relationship between sleep disorder and academic performance.
Background
Sleep disturbance is a psychiatric disorder. It is related to one of our biological rhythms called the circadian timing system, which is influenced by factors such as physiological function, school and work schedules, and various medical conditions of the body including genetic differences (1, 2) . Many factors determine sleep quality, and some of the important ones are age, gender, habitat, body mass index (BMI), physical activity or sports, smoking, and marital status (3) .
The human body normally requires seven hours of night sleep and eight to nine hours of daily sleep. Sleepiness is inversely proportional to hours of sleep, and it may have a substantial adverse effect on general health and quality of life. Conversely, adequate sleep can lead to a better quality of life, physical and social health, life satisfaction, performance, and longevity (4, 5) .
The medical student population is one of the populations that appear to be at increased risk for sleep deprivation (6, 7) because they need to be awake to do their duty in the hospital or are under constant stress because of their examinations. The prevalence of sleep disorders in the general population has been estimated to be 15% -35% (8) , and in medical students it was evaluated at about 30% (9) . Recent studies have demonstrated that the sleep-wake cycle of medical students is characterized by insufficient sleep duration, delayed sleep onset, and occurrence of napping episodes during the day (10, 11) , which has been found to affect cognitive function in medical students (12) . Moreover, multiple studies have indicated a high correlation between sleep duration and performance in some activities and in subjective alertness (13, 14) . Medical students require cognition and alertness abilities that are impeded by sleep disorders (12) .
Many studies have demonstrated a high level of psychological distress, anxiety, and depression in medical students in different countries (15) . Another study showed that a relationship exists between sleep disturbance and psychiatric disorders, especially depression and anxiety, among medical students. The manifestations of sleep disorders could precede or be associated with psychiatric ill- nesses (16) . Many studies have been conducted among medical students supporting the finding that low sleep quality could affect the academic and clinical performance of medical students because of its compatibility with cognition ability (17) (18) (19) . However, some studies have denied any relation between sleep quality and performance among residents (20) .
Objectives
Despite a high number of studies on medical students, few studies have investigated the sleep habits and patterns of undergraduate medical students. Based on the significance of sleep quality on academic performance, especially among medical students, and because of the lack of studies among undergraduate medical students, this research was conducted to determine the effect of sleep quality on the scores of undergraduate medical students of Bandar Abbas Medical School in Iran in 2015.
Materials and Methods
A cross-sectional study was conducted in 2015 in the Bandar Abbas Medical School in Iran among undergraduate medical students. A total of 240 first-, second-, and third-year medical students participated in this study. Students at these academic levels do not have night calls or shift rotations. Among them, 135 were female and 105 were male. The Pittsburgh sleep quality index (PSQI), a self-rated questionnaire that assesses sleep quality over a time interval of one month, was adopted in the survey. Seven properties of sleep were evaluated by this questionnaire:
1. Sleep quality of the individual 2. Time it takes for an individual to sleep 3. Duration of sleep 4. Sleep efficiency 5. Bedtime problems 6. Use of sleeping medication 7. Impairment in daily functioning The scores for each question range from 0 to 3, with 0 indicating the highest sleep quality and 3 indicating the lowest one. The seven component scores are then added to yield a global PSQI score in the range of 0 to 21; the higher the score is, the worse the sleep quality. A global score equal or greater than 5 indicates poor sleep quality in the past month. PSQI was translated for Iran by Yazdi et al. (21) . The high values of validity and reliability (94% and 72%, respectively) and the Cronbach's alpha coefficient of 0.77 for this questionnaire were assessed by Farrahi Moghaddam et al. (22) . All the participants were informed about the targets of the research, the methods of the study, and how to fill the questionnaires. All procedures were performed only with the consent of the participants, and all information was used solely for this research. Those who did not give their consent to participate were excluded. The subjects were followed-up for a month, their academic scores were recorded, and finally their average scores (GPA) were evaluated for that month. These average scores were considered as their academic performance in the present study, and obtaining these scores is a known method to define academic performance in sleep research (23) . School performance was stratified as high (3.5 or higher), good (3 -3.49), normal (2 -2.99), and low (less than 2). Afterwards, a complete history was taken from the subjects in relation to their academic year, sleep hours, midday nap, and major causes of sleep disturbance mentioned in the literature: age, gender, habitat, BMI, physical activity, smoking, and marital status. A screening for chronic medical or psychiatric illnesses was performed during the interview. Students with known chronic medical illnesses or those who were taking drugs that cause sleepiness were excluded from the study. Then, the questionnaires were distributed among the participants. After completion, the questionnaires were collected from the subjects, and the incomplete ones (e.g., an unanswered item or an ambiguous answer) were removed from the study. SPSS V.19 program was used to enter and analyze the data. T-test was then used for processing quantitative information and chisquare test for the qualitative information. The effects of sleep quality on the academic performance of medical students were determined by multivariate analysis. A twosided α = 0.05 was considered statistically significant.
Results
A total of 177 responses were obtained from the 240 students, thus giving a response rate of 74%. Among all the participants, 66.66% were considered poor sleepers. The mean age of the participants, which ranged from 17 to 31 years, was 20.99 ± 2.14. Among this population, 83 (46.9%) were male and 94 (53.1%) were female. When school performance was stratified into high (3.5 or higher), good (3 -3.49), normal (2 -2.99), and low (less than 2), 26 students (14.7%) had "high" scores, 78 students (44.06%) had "good" scores, 65 students (36.72%) had "normal" scores, and 8 students (4.52%) had "low" scores. The students were distributed almost equally among the three academic years. Daily sleeping hours of 4 -6 hours were reported by 110 (62.1%) of the participants and 7 -10 hours by 45 (25.4%). A small numbers of students slept less than 4 hours or more than 10 hours (12.5%). Among the students, 59 (33.34%) had normal PSQI scores and 118 (66.66%) had abnormal PSQI 2
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scores. Table 1 presents the complete demographic characteristics and other study variables. Table 2 presents the analysis of the study variables with PSQI scores. A multivariate analysis of sleep disturbance and academic performance with full adjustment of the study variables revealed a significant relationship between sleep disturbance and academic performance. Students with high grades had significantly better sleep quality than those with low grade, who went to bed sooner, who fell asleep later, who had shorter sleep duration, with less habitual sleep efficiency, with more sleep disturbances, and with more daytime dysfunction. Regarding sex differences, girls had poorer sleep quality than boys. Aside from sex and academic performance, sleep quality also had a significant relationship with marital status, habitat, smoking, and physical activity. The prevalence of sleep disorders was higher in smokers and those who lived in dorms. Sleep quality was significantly higher among athletes and married participants.
Discussion
To our knowledge, this local study is the first to investigate the relationship between sleep deprivation of undergraduate medical students and their academic achievements. The current study demonstrates that optimized sleep patterns may improve academic performance and learning ability; conversely, poor sleep quality is associated with low academic performance and learning ability. These findings agree with those of a study conducted on medical students demonstrating that 38.9% of students had poor sleep quality according to the PSQI (24) . In the present study, sleep disturbance is very com-mon among medical students, as reported by 66.66% of the respondents. This finding is relatively close to that of another study in Iran (25) . This result illustrates the high frequency of sleep disorders and the low quality of sleep among Iranian students. However, studies are lacking about the effect of sleep quality on scores of undergraduate medical students, and thus we compared our study with other studies on students or higher-level medical students. One of the first studies that examined the relationship between sleep patterns and academic performance of medical students was that of Johns et al. (19) , which was followed by more studies. These studies have shown that sleep disturbances can affect learning ability and memory, which are factors that determine the academic performance of students (26) . In a study based on answers to self-assessment surveys among students in the last two years of medical school and residents, Daugherty and Baldwin revealed that too little sleep is debilitating and harmful to the learning process (27) . Other studies have also revealed that sleep deprivation is a common finding in student academic life and that the prevalence of excessive daytime sleepiness among the medical students on the Epworth sleepiness scale was higher than normal (28, 29) . Richardson et al. found that sleep in a hospital does not restore chronic sleep deprivation (30) . Another objective evaluation conducted on medical professionals indicated a reduced capacity to perform intellectually demanding or non-stimulating tasks (31) . In a similar study, Ficke et al. analyzed the academic performance of medical students who were divided into two groups: snorers and non-snorers. The results of their study showed that snorers only achieved average scores of 65% on their finals, whereas non-snorers achieved average scores of 71%, which was significantly higher (32) . Nonetheless, the consequences of sleep deprivation among doctors and medical students still constitute a point of discussion among researchers. Deaconson et al. and Browne et al. found no significant changes in the capacity to learn cognition, and thus they concluded no negative effects on the performance of residents and medical students (20, 33) . In the current study, several factors such as gender, marital status, habitat, smoking, and physical activity were associated with sleeping disorder among medical students. Consistent with our results, Nojomi et al. demonstrated a significant association of age, gender, living conditions, doing exercise, and workload with sleep disturbance among medical students and residents (34) . These risk factors, aside from socioeconomic status, life habits, and psychological factors, were also demonstrated for sleep disorders in other studies (7, 29) . The results of the present study revealed that female medical students have a higher prevalence of sleep disorder than males, consistent with the study of Keshavarz Akhlaghi and Ghalebandi conducted among pre-university students in Karaj, Iran (25) . By contrast, Ghanizadeh et al. revealed that the mean duration of night sleep in high school students in Iran is not different between genders. Therefore, some special characteristics of various populations may be a determinant of this difference (35) . In a recent study of 238 adolescents, a significant correlation was found between school performance and snoring. Snoring on a nightly basis was found to be significantly common among students with GPA of less than 3.5. The sleep variables significantly affecting school performance in this study were mainly associated with daytime sleepi-ness (difficulty concentrating and falling asleep in class). The results also determined that household income is a significant variable affecting the reported GPA (36) . Our study provides further evidence supporting the contention that sleep disturbance occurs at high frequencies among medical students and significantly affects their performance as measured by their GPA. Poor sleep limits the learning of medical students, and setting a proper sleep schedule is an effective way to the boost scores of medical students. As in most observational studies on sleep, sleep disorders are based only on subjective assessment by the respondent. False information may be provided by students answering the questionnaires, and students may also be unable to understand or may misinterpret the questions. Moreover, the respondents may not have considered a few nights of sleep difficulty due to stress to be equivalent to insomnia or to a persistent sleep disturbance. This study also suggests that socioeconomic variables, particularly household income, should be assessed in further epidemiological studies on sleep disturbance and academic performance of medical students.
Conclusions
This study reveals a high prevalence of sleep disorder among medical students. The analysis of the relationship between sleep disorder and academic achievement shows a significant relationship. Therefore, undergraduate medical students should be educated about the importance of adequate sleep to their academic performance. Female students have more sleep disorders than do male students. Marital status, habitat, smoking, and physical activity also have a significant relationship with sleep quality. These factors may affect students' academic performance, and we recommend further investigation to clarify this finding.
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